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The hominin record from southern Asia for the early Late Pleistocene epoch is scarce. Well-dated and well-preserved fossils older than 45,000 years that can be unequivocally attributed to Homo sapiens are lacking [1] [2] [3] [4] . Here we present evidence from the newly excavated Fuyan Cave in Daoxian (southern China). This site has provided 47 human teeth dated to more than 80,000 years old, and with an inferred maximum age of 120,000 years. The morphological and metric assessment of this sample supports its unequivocal assignment to H. sapiens. The Daoxian sample is more derived than any other anatomically modern humans, resembling middle-to-late Late Pleistocene specimens and even contemporary humans. Our study shows that fully modern morphologies were present in southern China 30,000-70,000 years earlier than in the Levant and Europe [5] [6] [7] . Our data fill a chronological and geographical gap that is relevant for understanding when H. sapiens first appeared in southern Asia. The Daoxian teeth also support the hypothesis that during the same period, southern China was inhabited by more derived populations than central and northern China. This evidence is important for the study of dispersal routes of modern humans. Finally, our results are relevant to exploring the reasons for the relatively late entry of H. sapiens into Europe. Some studies have investigated how the competition with H. sapiens may have caused Neanderthals' extinction (see ref. 8 and references therein). Notably, although fully modern humans were already present in southern China at least as early as 80,000 years ago, there is no evidence that they entered Europe before 45,000 years ago. This could indicate that H. neanderthalensis was indeed an additional ecological barrier for modern humans, who could only enter Europe when the demise of Neanderthals had already started.
The Fuyan Cave (25u 399 02.70 N, 111u 289 49.20 E; 232 m above sea level) is located in Tangbei Village, Daoxian County, Hunan Province, southern China (Fig. 1) . It is part of a large multi-genesis pipeline-type karst system that contains several connected and stacked caves (Supplementary Information A), and covers an area of more than 3,000 m 2 . The investigation and excavations were conducted at three regions in the cave, regions I, II and III (Extended Data Fig. 1 ). From 2011 to 2013, systematic excavations yielded 47 human teeth and an abundant fossil mammalian assemblage ( Fig. 2 and Extended Data Figs 2 and 3).
Four clear stratigraphic layers were consistently identified in the whole excavated regions (regions I, II and III), with a total thickness of more than 250 cm (Fig. 1) . All the hominin and mammalian fossils were found in layer 2 of region I (mammals) and region II (mammals and humans), although three human teeth (DX1, DX2 and DX6) and a small amount of mammalian fossils were found out of context as surface findings during the first year of excavation. The stratigraphic sequence of region II, from top to bottom, is described as follows: (1) layer 1: continuous brown-grey and brown-yellow flowstone/calcitecemented deposit with a maximum thickness of 20 cm; (2) layer 2: brown-yellow and grey fine sandy clay of 20-50 cm in thickness that contains a large amount of mammalian fossils and the hominin teeth; (3) layer 3: brown and grey sandy gravel of 80-100 cm in thickness; and (4) layer 4: grey-yellow and brown-yellow silt and clay with calcareous breccia imbedded. This layer is more than 100 cm in thickness as the bottom has not been reached yet.
At present, no stone tools have been found. The hominin and most of the faunal elements consist exclusively of teeth, and many of them present root alterations mostly due to the effects of calcium dissolution and some rodent gnawing (Supplementary Information B) During the excavations, we collected nine samples of speleothem fragments from layers 2 to 3 (FYS-1 to FYS-9) at regions I and II, and two subsamples (FYS-S1 to FYS-S2) from a small stalagmite that grew on the top of layer 1 (Fig. 1 , Extended Data Fig. 1 and Supplementary Information E). These samples were carefully preprocessed to single out the clean portion for 230 Th dating, and then analysed at the Isotope Lab of University of Minnesota using the multicollector-inductively coupled plasma-mass spectrometry (MC-ICP-MS) dating technique 9 . Eight speleothem fragments from layer 2 yielded Middle to Late Pleistocene ages ranging from ,556 kyr BP to 120.7 kyr BP, and one sample collected from layer 3 (FYS-9) provided an age older than 600 kyr BP and thus, beyond the limit of the 230 Th dating method ( Table 1 ). The two subsamples from the small stalagmite give an age of 80.1 6 1.2 kyr BP and 79.5 6 2.8 kyr BP (mean 6 2 s.d.), respectively.
The calcitic floor (layer 1) is encrusted on layer 2, and is continuous across the excavated regions, preventing younger material from being introduced into the underlying deposits (see Supplementary Information, Cave Tour). The abundant and extensive distribution of the fauna and human teeth across the cave makes re-deposition of layer 2 highly unlikely. In addition, palaeomagnetic and rockmagnetic analysis of a sample layer 1 at region IIA confirms that the flowstone that caps the fossil-bearing layer 2 remains in situ (Supplementary Information F and Extended Data Fig. 4 ). Therefore, the dated stalagmite was formed after the fossils were buried and it provides a minimum age constraint (,80 kyr) for the fossils below. Because the associated fauna is typical of the Late Pleistocene, we conservatively assume that fossils are not older than ,120 kyr, and the presence of hominins at Daoxian can be bracketed between 80 kyr and 120 kyr.
Daoxian teeth were compared to large dental samples of Late Pleistocene hominin fossils from Europe, Africa and Asia (Extended Data Tables 2 and 3 LETTER RESEARCH variability ( Fig. 3 and Extended Data Fig. 5 Fig. 6 ). Canine and molar roots are gracile and barely divergent, differing from the stout and robust root systems of Tubo or Xujiayao localities 10 where radicals do not narrow towards the tip (Extended Data Fig. 6 ). Indeed, the convergent apices of the molar buccal roots appear as a typical feature in contemporary H. sapiens. M 1 molars are also typical of H. sapiens and unlike the rhomboidal contour displayed by H. neanderthalensis 11 or the buccolingually elongated shape of Asian H. erectus [12] [13] [14] . The relative cusp and occlusal polygon areas of the Daoxian M 1 molars follow the H. sapiens pattern and they only differ by 0.6% to 1.1% from modern Chinese populations (Extended Data Table 4 ). Interestingly, Qafzeh M 1 s are comparatively less derived than Daoxian, showing a departure from the typical H. sapiens pattern of cusp proportions and angles that were previously noticed 11 .The occlusal morphology of Daoxian M 2 and M 3 s is also simple, and both the metacone and the hypocone are strongly reduced as it is typical of H. sapiens. The lack of labial convexity, shovel shape and tuberculum dentale, as well as the gracile root of the Daoxian incisor I 2 resemble that of contemporary and Late Pleistocene H. sapiens and differs from Neanderthals. However, Dolni Vestonice specimens display higher labial convexity, and Qafzeh and Huanglong Cave I 2 s present a more prominent basal eminence, making Daoxian I 2 closer to contemporary humans rather than other Late Pleistocene samples. The two Daoxian P 3 premolars show a slightly asymmetric oval contour due to the disto-lingual projection of a small platformlike talonid without accessory cusps. Overall, the crown morphology together with the expression of a slender single root of Daoxian P 3 s is closer to H. sapiens and differs from the typical Neanderthal conformation, with compressed and centred occlusal polygon and lingually displaced metaconid 15 . Lower molars lack the typically 
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Neanderthal combination of a pit-like anterior fovea with a continuous mid-trigonid crest 16, 17 . This, together with the reduction of the hypoconulid and the expression of an X-pattern in all the M 2 and M 3 where this feature could be recorded make Daoxian lower molars morphologically closer to anatomically and contemporary modern humans 18 . In addition, no signs of taurodontism are present. Finally, the occlusal morphology of the two upper second deciduous molars (dm 2 s) from Daoxian is simple, and the occlusal outline relatively squared and unlike the typical skewed contour of Neanderthals. Roots are thin and diverge as is typical in deciduous teeth, and similar to the patterns usually found in fossil and contemporary H. sapiens. Thus, the morphological and metric comparison of the Daoxian dental sample allows its unequivocal attribution to H. sapiens, and they present particular resemblances to late Late Pleistocene samples and contemporary modern humans.
At present, the earliest unambiguous evidence of H. sapiens fossils eastward of the Arabian Peninsula comes from Tianyuan Cave, in northern China 19 , Niah Cave in Borneo 4 and Lake Mungo in Australia 20 dated to ,40,000-50,000 years. The retention of primitive features in Qafzeh and Skhul has been interpreted by many as evidence of a 'failed' dispersal 21, 22 , and several studies have recently suggested that an earlier and southern route may have been indeed more favourable for hominin expansion 2, [23] [24] [25] . However, these and other related hypotheses were lacking the support of clear evidence of modern human occupation outside Africa (excluding the Levant) during the early Late Pleistocene. The fragmentary nature and/or the mosaic of modern and archaic features of remains such as those from the Zhiren Cave have prevented a unanimous acceptance of its taxonomic status 1, 26 . This, together with the contested chronological-stratigraphic frame of some of the Asian hominin findings (see ref. 2 for a review), make the Daoxian teeth the earliest and soundest evidence of definitely modern humans in southern China at least 80 kyr ago. The Daoxian evidence may finally change the scepticism that most hypotheses considering the presence of H. sapiens in the early Late Pleistocene in China have been subjected to.
While the Daoxian findings would support the presence of fully modern populations in southern China during the early Late Pleistocene, the Xujiayao 10 and Denisova evidence 27 points to considerably more primitive hominins in the northern latitudes. Similarly, the dental morphology of the late Middle Pleistocene hominin from Panxian Dadong in southern China already exhibits some derived features 28 that are absent in other roughly contemporaneous Asian populations of higher latitudes, such as those from Zhoukoudian, Hexian or Chaoxian 10 . This evidence could support different origins and/or dispersal routes for modern humans across Asia 23, 24 . Finally, while fully modern humans succeeded to disperse throughout Asia during the early Late Pleistocene, they failed to do so in Europe until 35,000-75,000 years later. Thus, we should not rule out the possibility that H. neanderthalensis was for a long time an additional barrier for modern humans' expansion, who could only settle in Europe when Neanderthal populations started to fade.
Online Content Methods, along with any additional Extended Data display items and Source Data, are available in the online version of the paper; references unique to these sections appear only in the online paper.
METHODS
Description of the morphological features of the Daoxian hominin teeth follow the terminology usually used in dental studies 17, 29, 30 . To assess the morphological affinities of Daoxian teeth, we compared them to other Late Pleistocene samples from Africa, Asia and Europe (including Neanderthals), as well as a large contemporary H. sapiens sample (see Extended Data Table 3 ). Apart from both the descriptive comparative anatomy and the mesiodistal and buccolingual comparison, in the case of the M 1 we also calculated the relative cusp and occlusal polygon size.
For the metric comparison, the crown mesiodistal and buccolingual dimensions of the Daoxian teeth were measured with a standard sliding caliper and recorded to the nearest 0.1 mm. Bivariate plots of the mesiodistal and buccolingual diameters will be provided for the metric comparison of Daoxian with other hominin samples. To explore the Daoxian hominins in the context of the Middle to Late Pleistocene evolutionary changes in China, some Middle Pleistocene hominins from China were also included.
In addition, the total crown area and relative cusp area, and relative polygon areas for upper first molars were also measured and compared to a modern Chinese population. These features are considered to be taxonomically discriminative, particularly between H. sapiens and H. neanderthalensis 
